Mounting evidence suggests a role for innate immunity in the early control of HIV infection, before the induction of adaptive immune responses. Among the early innate immune effector cells, dendritic cells (DCs) respond rapidly following infection aimed at arming the immune system, through the recognition of viral products via pattern recognition receptors. This early response results in the potent induction of a cascade of inflammatory cytokines, intimately involved in directly setting up an antiviral state, and indirectly activating other antiviral cells of the innate immune system. However, epidemiologic data strongly support a role for natural killer (NK) cells as critical innate mediators of antiviral control, through the recognition of virally infected cells through a network of receptors called the killer immunoglobulin-like receptors (KIRs). In this review, the early events in innate immune recognition of HIV, focused on defining the biology underlying KIR-mediated NK-cell control of HIV viral replication, are discussed.
E
arly events following HIV infection determine the course of disease progression in such a way that more robust control of viral replication in acute HIV infection, resulting in lower viral set-point levels, is associated with slower HIV disease progression (Pantaleo et al. 1997) . However, reduction in viral replication during acute HIV infection often occurs before the induction of adaptive immune responses such as CD8 þ T-cell responses (Alter et al. 2007b) , strongly suggesting that the innate immune system, our body's first line of defense against invading pathogens, may play an early essential role in antiviral control.
THE INNATE IMMUNE SYSTEM
The innate immune system has evolved over millennia to nonspecifically control and clear invading pathogens. Unlike the adaptive arm of the immune system, which uses antigen-specific receptors to recognize foreign antigens, the innate immune system uses an array of pattern recognition receptors to detect patterns associated with bacteria, viruses, and/or parasites. These patterns relate to carbohydrate, protein, or lipid structures that are unique to pathogens, not normally produced in human cells (Murphy et al. 2011) . Three classes of pattern recognition receptors have been identified to date, including the (RIG-I)-like receptors (RLRs), the toll-like receptors (TLRs), and the nucleotide oligomerization domain (NOD)-like receptors (NLRs). Activation of different combinations of these receptors, on distinct innate immune cell subsets, results in the induction of distinct inflammatory cues that result in the creation of a nonspecific antiviral environment through the release of cytokines (including interferons [IFNs] ) that block viral growth, the activation and recruitment of other immune cells, and the induction of adaptive immune responses.
HIV, like other single-stranded RNAviruses, triggers innate immune receptors, including TLR7 and TLR8, resulting in the potent activation of dendritic cells (DCs) and the release of copious amounts of type 1 IFNs and tumor necrosis factor a (TNF-a), both involved in shutting down viral replication in infected cells while also promoting the activation of the immune response (Diebold et al. 2004; Heil et al. 2004; Beignon et al. 2005) . Interestingly, recent data suggest that DCs from females produce higher levels of IFN-a, compared with DCs from age-matched men, on HIV RNA triggering of TLR7/8 (Meier et al. 2009 ). Given that women show overall lower viral set points than men, it is plausible that enhanced viral control in females may in part relate to this enhanced antiviral innate immune response. The difference in the ability of DCs from women and men to respond to TLR7/8 triggering likely reflects a hormonal sensitization of DCs, specifically promoting TLRinduced IFN-a, but not TNF-a, production in women. However, whether enhanced antiviral control reflects the direct activity of IFN-a alone, or its added effects on activating other innate immune cells (including natural killer [NK] cells), or in the induction of a more potent adaptive immune response is yet to be defined.
In addition to TLR7/8 recognition of HIV, TLR2, TLR4, and TLR9 have been implicated in recognition and modulation of HIV viral replication. Both TLR2 and TLR4 triggering on DCs has been associated with increased and reduced transmission of HIV, respectively, owing to differential induction of type 1 IFNs (Thibault et al. 2009 ). Furthermore, recent evidence also points to a direct role for gp120 binding to TLR9, resulting in pDC activation, type 1 IFN secretion, and activation of NK cells that may promote early antiviral control (Martinelli et al. 2007 ). However, the overall role of individual or combined TLR sensing in early recognition and control of HIV has not been fully elucidated.
The early HIV-mediated triggering of DCs, and other TLR expressing innate immune cells, is associated with the induction of a robust cytokine storm (Stacey et al. 2009 ). This early response is marked by the rapid induction of , and inducible protein-10 (IP-10), followed by a slower increase in proinflammatory factors, associated finally with a sustained increase in immunoregulatory cytokines. Interestingly, the acute cytokine cascade is strikingly more pronounced following HIV infection compared with hepatitis B and C infections. Thus, although the dramatic increase in immunomodulators may be geared toward the priming of a robust immune response against the incoming pathogen, it is plausible that the intensity and magnitude of this cascade may also contribute in part to the observed immunopathology associated with early HIV disease.
INNATE IMMUNE CELLS
An array of cell subsets, all derived from the bone marrow, forms the arsenal of the innate immune system that responds to the acute cytokine cascade, each expressing distinct sets of innate immune receptors, endowing them with a unique capacity to respond to incoming pathogens. These cells include phagocytes (monocytes, macrophages, DCs) primed for antigen clearance, cytolytic cells (NK cells and neutrophils) geared toward the direct destruction of the pathogen or pathogen-infected cells, and professional antigen-presenting cells (DCs) aimed at capturing foreign antigens to present to the adaptive immune response for the induction of immunological memory. These cells persistently patrol peripheral tissues, primed to respond to foreign antigens on receptor engagement without the need for antigen sensitization. Thus, the innate immune response is not only responsible for early pathogen containment, but also plays a central role in shaping the quality of the ensuing adaptive immune response through the release of potent inflammatory cues and the qualitative modulation of DCs.
Among the innate immune cells involved in early antiviral control of HIV, epidemiologic evidence strongly points to a central role for NK cells in antiviral containment. Most convincingly, the coexpression of particular NK-cell receptors (the killer immunoglobulin receptors) in conjunction with their ligands (major histocompatibility complex [MHC] class I alleles) is associated with slower HIV disease progression and early viral control of viremia (Martin et al. 2002 (Martin et al. , 2007 . These data strongly support a role for these cytolytic effector cells early in infection, whereas the adaptive immune response is just developing. However, whether NK cells mediate their antiviral control strictly through cytolytic removal of infected cells or through the editing of particular DC populations resulting in more potent adaptive immune responses is unknown.
NK CELLS

Unlike CD8
þ T cells, NK cells are a subset of large granular lymphocytes that do not express an antigen-specific receptor, but rather express a variety of inhibitory and activating receptors on their surface that are involved in sensing changes in their ligands on the surface of the body's cells (Lanier 1998) . As such, these cells are classified as cells of the innate immune system, as they are able to sense viral infection before antigen sensitization. Given that these cells are loaded with cytolytic granules that can cause a great deal of immunopathology, the activation of these cells is under tight regulation by a network of inhibitory and activating self-reactive receptor/ligand interactions. NK cells survey the body for MHC class I expression, using a network of receptors called the killer immunoglobulin-like receptors (KIRs), and are inhibited on interaction with MHC class I. However, lack of engagement of inhibitory receptors alone is not sufficient to activate an NK cell to kill a target cell, but rather an NK cell must receive an additional activating signal through recognition of ligand to induce cytolytic elimination of the target cell ( Fig. 1) (Karre et al. 1986; Ljunggren and Karre 1990; Moretta et al. 1993) . Alternatively, target cells that up-regulate activating NK receptor ligands to levels that outcompete the dominant inhibitory signals delivered through normal MHC recognition by KIRs can also result in NK cell activation (Cerwenka and Lanier 2001a) . Ultimately, NK-cell activation hinges on the delicate balance between inhibition and activation delivered through a variety of NK-cell receptors, including KIRs, that fine-tune their lytic activity. This concept has refined the "missing self " model of NK recognition to include two basic steps: (1) loss of self, which may occur following infection or tumor transformation, as a first signal to alert NK cells that a cell is aberrant, and (2) an activating signal that is required to fully unleash the cytolytic activity of NK cells. Furthermore, over the past decade, accumulating evidence suggests that NK cells may not be as innate as once believed, but that individual NK-cell clones may show some target cell specificity (Malnati et al. 1995; Peruzzi et al. 1996) , allowing them to play a critical early role in early antiviral control following infection with HIV.
NK CELLS IN HIV
The first immunomodulators in the acute cytokine storm (IFN-a and IL-15) (Stacey et al. 2009 ) are centrally involved in rapidly arming and activating NK cells following infection (Biron 1999) . Thus, as anticipated, NK cells expand rapidly following acute infection, specifically in the acute seronegative window, with a preferential expansion of the cytolytic CD56 dim NK-cell subpopulation (Alter et al. 2007b; Alter et al. 2009 ). However, to compensate for this early burst of innate cytolytic effector cells, HIV has devised multiple strategies to evade NK-cell recognition, indicating that these cells are able to place pressure on the virus.
HIV EVASION OF NK CELLS THROUGH Nef
Viruses have evolved multiple strategies to evade the immune system, including NK-cell recognition, suggesting a role for these cells in the early response to infection (Lodoen and Lanier 2005) . Many viruses have specifically evolved strategies to down-regulate MHC class I from the surface of infected cells in an effort to avoid CD8 þ T-cell recognition. However, this loss of MHC class I renders infected cells vulnerable to NK-cell-mediated recognition through inhibitory NK-cell receptors. Viruses such as cytomegalovirus (CMV) have evolved a compensatory repertoire of MHC class I homologs aimed at providing inhibitory signals to NK cells (Cerwenka and Lanier 2001b; Arase et al. 2002) . Whereas CMV is a large DNA virus that has the opportunity to accommodate multiple genes for the evasion of both innate and adaptive immune responses, HIV is a small RNA virus that encodes only nine genes. Yet a number of studies have shown that HIV uses a single nonstructural gene, Nef, to evade both the innate and adaptive immune response.
Most notably, HIV-1 Nef protein triggers the accelerated endocytosis or retention of MHC class I molecules in the Golgi, resulting in reduced MHC class I expression on the surface of infected cells (Schwartz et al. 1996) , thereby preventing recognition by HIV-specific CD8 þ T cells. However, reduced MHC class I expression may alert NK cells of a possible infection. Interestingly, Nef may overcome both CD8-and NK-cell-mediated recognition by down-regulating the dominant T-cell receptor ligands HLA-A and -B molecules, while sparing the dominant inhibitory KIR2D ligands, HLA-C (Le Gall et al. 1998; Cohen et al. 1999 ).
However, HLA-A appear to be down-regulated robustly, as compared with HLA-B (Cohen et al. 1999) . These data strongly suggest that Nef has evolved a means to spare some KIR ligands, allowing it to strike a balance between T-and NK-cell evasion.
Loss of MHC class I expression is not sufficient to trigger NK-cell destruction of an HIV-infected cell, but requires a second activating signal. Viral infection often results in the up-regulation of the stress-inducible ligands for the activating c-type lectin NK-cell receptor NKG2D (Raulet 2003) . These NKG2D-stress ligands, the MHC class I-related chain-A and -B (MIC-A/B) or UL-16 binding proteins-1, -2, and -3 (ULBP-1/2/3), are homologs of MHC class I alleles that are typically expressed following tumor transformation or infection (Raulet 2003) . Recent studies reveal that the expression of MIC and ULBP on human tumor cells is sufficient to overcome the inhibitory effects of MHC class I expression (Zhang et al. 2005) . To circumvent this activity, the HIV Nef protein has evolved the capacity to prevent the expression of some NKG2D ligands, such as MIC A, ULBP-1, and -2, at the surface of infected cells (Cerboni et al. 2007 ). It appears then that Nef regulation of host protein expression targets two host defense mechanisms, one involving KIRs and the other NKG2D. ). The length of the cytoplasmic domains dictates whether the receptor is activating or inhibitory, as long-tail KIRs contain immunoreceptor tyrosine-based inhibition motifs (ITIMs) that deliver strong inhibitory signals, whereas the short cytoplasmic tails associate with molecules that contain immunoreceptor tyrosine-based activation motifs (ITAMs) . In addition to differences in gene content, most KIR genes show allelic polymorphism as well (Shilling et al. 2002; Carrington and Norman 2003) .
Both epidemiological data and genomewide association studies (GWASs) have pointed to a central role for particular MHC class I alleles in modulating the rate of disease progression (Carrington and O'Brien 2003; Fellay et al. 2007) , the majority of which are encoded by the MHC class 1-B locus. Most of the protective HLA-B alleles express the Bw4 epitope, the primary ligands for KIR3DL1. Given the remarkable homology between alleles of KIR3DL1 and its activating counterpart KIR3DS1, epidemiological studies aimed at defining whether these three-domain KIR had any role in modulating disease progression were tested (Martin et al. 2002 (Martin et al. , 2007 . Interestingly, both the activating and a subset of inhibitory variants of this KIR gene had a profound impact on modulating HIV disease progression in the context of their putative MHC ligands. Furthermore, duplications and deletions within the 3DL1/ S1 segment have been observed (Martin et al. 2003) , resulting in KIR haplotypes that can have zero or two copies of the KIR3DL1/S1 gene, and increasing doses of KIR3DS1 in the presence of KIR3DL1 and its putative ligand are associated with more robust control of HIV viremia in early disease (K Pelak and DG Goldstein, pers. comm.). These results suggest that NK cells may contribute to control through KIRs through at least two different mechanisms, one modulated by inhibitory receptors and a second mediated by an activating receptor, and that the activating and inhibitory receptors may interact to promote enhanced control of HIV viral replication.
KIR3DS1-MEDIATED CONTROL OF HIV
A number of studies have highlighted the impact of particular KIR/MHC combinations on HIV-1 disease outcome (Martin et al. 2002 (Martin et al. , 2007 Jennes et al. 2006) . Martin et al. showed that subjects that coexpressed the activating KIR3DS1 allele in conjunction with its putative MHC class I ligand, Bw4 alleles with an isoleucine at position 80 of the peptide-binding groove (Bw4-80I) (Barber et al. 1997 ), progressed significantly more slowly toward AIDS than individuals that do not have this compound genotype (Martin et al. 2002) . Although the physical interaction between KIR3DS1 and HLA-Bw4-80I molecules has yet to be shown, this genetic epistasis suggests that this KIR/ MHC interaction confers some antiviral signal to NK cells to allow them to control HIV infection more effectively.
Functional data support the interaction between KIR3DS1 and Bw4-80I, as KIR3DS1 þ NK cells degranulated more potently in response to HIV-infected Bw4-80I þ CD4 þ T cells and suppressed viral replication in a Bw4-80I-dependent manner (Alter et al. 2007a ). Additionally, these KIR3DS1 þ NK cells expanded robustly following acute HIV infection (Alter et al. 2009 ), but only in subjects that coexpressed Bw4-80I, further suggesting that KIR3DS1 may receive proliferative signals from its putative ligand early on following infection, allowing NK cells expressing this receptor to expand robustly to help contain early viral replication. Moreover, NK cells derived from individuals that encoded for KIR3DS1 responded more potently to HLA-class I negative target cells than NK cells from KIR3DS1 neg subjects (Long et al. 2008) . Although KIR3DS1 alone was sufficient to confer elevated NK-cell responsiveness to class I devoid targets, NK-cell responses were strongest among individuals that coexpressed KIR3DS1 and Bw4-80I (Long al. 2008) . Finally, elevated KIR3DS1 transcripts were identified in persistently negative but highly exposed individuals, suggesting that KIR3DS1 may also be involved in protection from infection (Ravet et al. 2007 ). Taken together, these epidemiological and functional data support a role for KIR3DS1 þ NK cells in restricting HIV infection in a "specific" manner in individuals that coexpress its putative ligand Bw4-80I.
Although a physical interaction has yet to be observed between KIR3DS1 and Bw4-80I, epidemiological and functional evidence strongly support that these two molecules are likely to interact either directly or indirectly to activate NK cells during HIV infection. Several potential scenarios may underlie this enigmatic interaction, including the possibility that a viral or stress peptide generated during infection presented by Bw4-80I may alter the affinity of the activating 3DS1 for its putative ligand (Fig. 2) . Although data exist demonstrating that amino acid variation within a peptide, particularly at positions 7 and 8, can dramatically alter inhibitory KIR recognition of MHC class I complexes on a target cell, little is known about the particular changes in the MHC class I bound peptide that may alter activating KIR binding and activation. However, recent data now suggest that KIR3DS1 may in fact recognize discrete amino acids within the HIV proteome, as distinct footprints have now been identified that emerge preferentially in individuals that express this activating KIR (G Alter, unpubl.) . Like the escape mutations that emerge in CD8 þ T-cellrestricted epitopes, it is plausible that KIR-associated footprints may also reflect NK-restricted antiviral pressure. Alternatively, data from the murine model of Ly49p-mediated protection in murine cytomegalovirus (MCMV) infection suggest that instead of a peptide, the activating Ly49p NK-cell receptor interacts with its putative ligand, H2-Dk, only in the presence of a third, undefined protein (Lee et al. 2001) . A model of two-step NK-cell activation. NK-cell killing of target cells is tightly regulated by a balance of activating and inhibitory signals delivered through the arsenal of NK-cell receptors expressed on the surface of a given NK-cell clone. NK cells survey the body's cells for normal MHC class-I expression, delivering a potent inhibitory signal to NK cells through inhibitory KIRs (1). Although the missing self-hypothesis states that the loss of MHC class I should trigger NK-cell killing of a target cell, this loss of inhibition is not sufficient to release the cytolytic activity of NK cells (2). Instead, an activating signal (including a stress ligand), to tip the balance toward activation, releases the full cytolytic power of a given NK-cell clone.
Overall, these data suggest that the affinity of 3DS1 for Bw4-80I may be altered during HIV infection, either by a stress/viral peptide or coactivating protein, resulting in potent NKcell activation. The attraction of the latter possibility is that it implies nonspecificity of 3DS1 for HIV, which is what is expected for these innate immune receptors.
3DL1-MEDIATED CONTROL OF HIV
In addition to 3DS1, epidemiological studies later showed that additional inhibitory allotypes of 3DL1 are also associated with slower HIV disease progression (Martin et al. 2007 ). Distinct 3DL1 allotypes are expressed at variable levels on the surface of NK cells (Yawata et al. 2006) , resulting in differing NK-cell functional potencies. Among the 3DL1 allotypes, three subclassifications have been defined: (1) highexpressing alleles that are associated with potent NK-cell effector functions in the presence of MHC-devoid target cells (3DL1 Ã 001, Ã 002, Ã 005, Ã 008, Ã 015, and Ã 020), (2) lowexpressing alleles that are associated with weaker NK-cell responsiveness to the same target cells (3DL1 Ã 005, Ã 007, and Ã 009), and (3) a nonexpressing allotype with unknown functional properties (3DL1 Ã 004). Interestingly, 3DL1 alleles expressed at high levels or not expressed at all were associated with slower HIV-1 disease progression, when coexpressed with Bw4-80I alleles (Martin et al. 2007) .
Although the role of the nonexpressed 3DL1 Ã 004 allele remains an enigma, an explanation has been proposed for the high-expressed 3DL1 alleles. In 2005, a breakthrough was achieved in our understanding of the influence of KIR on NK cell function. In addition to the role of inhibitory KIR in monitoring for normal expression of MHC class I on the surface of cells ("missing self " hypothesis), a series of reports indicated that both Ly49 in mice and KIR in humans regulate NK-cell function by recognition of self-MHC class I providing signals for functional competence of the NK cell during development, a process called "licensing" (Fernandez et al. 2005; Kim et al. 2005; Anfossi et al. 2006; Kim et al. 2008) . These studies suggest that NK cells undergo a self-MHC class I-dependent maturation process that delivers a positive signal resulting in the ability of NK cells to distinguish self from autologous target cells that have lost MHC class I (Kim et al. 2005; Anfossi et al. 2006) . This model helped explain the fraction of NK cells in the periphery that are hyporesponsive, which are the subgroup of NK cells that lack inhibitory KIR for self, and are not educated to respond against aberrant targets (Anfossi et al. 2006) . Additionally, more detailed models termed "arming" or "tuning" helped to refine the licensing model, taking into account the balance between activating MHC-binding receptors that are sometimes expressed in the absence or lower levels of inhibitory self-binding receptors. In these models, the investigators proposed that the presence of a dominant inhibitory signal during development helps to "arm" an NK cell, whereas lack of inhibition and/or excessive activation leads to disarming (Fernandez et al. 2005) or tuning (Salcedo et al. 1998 ) of NK-cell responsiveness, resulting in the accumulation of a subset of hyporesponsive cells.
Thus, KIR3DL1 protection may be related to NK-cell education, where higher expression of KIR3DL1 on a developing NK cell in the presence of its ligand may result in the generation of a larger pool of functionally competent cytolytic cells, which on infection may respond more aggressively (Fig. 3) . This possibility relates to the "missing self " hypothesis in that cells expressing higher levels of 3DL1 are expected to require a greater number of KIR/ MHC interactions to inhibit such a cell, so they may be more sensitive to small losses of MHC class I following infection, responding vigorously to the target.
A POTENTIAL ROLE FOR TWO-DOMAIN KIRs IN CONTROL OF HIV?
GWASs in large cohorts of HIV-infected individuals identified a number of single nucleotide polymorphisms (SNPs) associated with slower HIV disease progression, all of which mapped to a single region of the human genome on chromosome 6 located within the MHC.
Among these SNPs, the GWASs confirmed previous epidemiological data demonstrating a protective role for the HLA-B allele B Ã 57 (Carrington and O'Brien 2003) , but also identified a number of additional SNPs, including one located 35 kb upstream of HLA-C (Thomas et al. 2009 ). The protective variant is associated with increased HLA-C expression on the surface of CD3 þ T cells (Fellay et al. 2007; Thomas et al. 2009 ). Interestingly, the protective effect of this SNP could not be assigned to a specific HLA-C allele or phylogenetically related subgroup (Thomas et al. 2009 ), suggesting a potential non-CD8-dependent protective mechanism. As HLA-C alleles serve as ligands for KIR2D receptors (Vitale et al. 1995; Stewart et al. 2005) , several groups have now begun to speculate that this protective effect in HIV infection is NK-cell-dependent through the interaction of KIR2D with its ligand. Based on the NK-cell education models, HLA-C alleles expressed at higher levels on the surface of a cell during development may generate more potent cytolytic NK cells (Kim et al. 2008; Brodin et al. 2009 ), but this possibility remains to be answered.
KIRs DRIVE VIRAL EVOLUTION
Most recently, efforts to define the mechanism by which NK cells may contribute to HIV viral control have sought to determine whether NK cells may recognize and place pressure on the virus directly in vivo. Historically, the identification of "footprints," amino acid substitutions in the viral proteome that accumulate specifically in the presence of specific HLA-class I alleles, have been regarded as a marker of CD8 þ T-cell pressure (Allen et al. 2000) . Likewise, recent data have shown that similar footprints arise in the HIV proteome in the presence of distinct KIR genes (Alter et al. 2011) . These data suggest that like T cells, NK cells may also recognize specific regions of the HIV virus, placing pressure on the virus.
How can KIRs see specific regions of the HIV proteome? Several lines of evidence suggest that affinity changes between KIRs and histocompatibility leukocyte antigen (HLA) class I may be induced by the peptide bound in the MHC class I binding groove. Crystal structures of KIR/MHC class I complexes show that KIR interacts with the a1 and a2 helix of MHC class I and makes direct contact with the carboxyterminal portion of the bound peptide (Boyington et al. 2000; Fan et al. 2001) . The impact of the bound peptide on KIR/MHC interactions has further been examined in a number of studies demonstrating that particular amino acid changes in the peptide, particularly at positions 7 or 8, results in the abrogation of inhibition through KIR, resulting in target cell lysis (Correa and Raulet 1995; Malnati et al. 1995; Peruzzi et al. 1996; Rajagopalan and Long 1997; Zappacosta et al. 1997; Fadda et al. 2010 ). Thus, it is possible that whereas self-peptides bound to MHC class I provide a strong inhibitory signal to the inhibitory KIR, particular viral peptides produced during infection may bind differentially to KIR, whereby decreased binding to an inhibitory KIR may trigger "missing self " NK-cell activation, or increased binding to an activating KIR may activate NK-cell cytotoxicity. This direct KIR-mediated antiviral pressure may drive the virus to incorporate "escape mutations" aimed at evading this form of innate recognition (Alter et al. 2011 ). However, the overall impact of this specific innate immune response has yet to be defined.
CONCLUSIONS
Over the past two decades, significant advances have been achieved in our basic understanding of the role of innate immunity in the control of viral infections. Moreover, we have come to appreciate that this arm of the immune response may directly contribute to antiviral control but may also play a significant role in modulating the quality of the ensuing adaptive immune response. In the context of HIV infection, mounting epidemiologic data strongly implicate a role for NK cells in antiviral control, underscored by the fact that these innate immune cells expand robustly in response to TLR-induced DC-secreted cytokines and have now been shown to specifically place pressure on HIV in vivo. The failure of recent HIV-1 vaccine trials to induce protective immunity in humans has highlighted our lack of understanding of the correlates of immune protection in HIV-1 infection. Therefore, new therapeutic strategies aimed at harnessing the power of the innate immune response, and particular NK cells, may provide a new approach aimed at enhancing the quality of immune control induced via vaccination.
